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CLAIMS 


1. A polishing /pad for mechanical or chemical-mechanical 
planarization of microelectronic-device substrate assemblies on a stationary table 
having a first dimension extending along a pad travel path and an illumination site 
from which a light beam can emanate from the table, the pad comprising: 


a plan arizing medi 


having a planarizing surface configured to engage 
a substrate assembly and a backside to face towards the table, the planarizing medium 
being moveable over the table a ong the pad travel path to place a fresh portion of the 
planarizing surface at one side of a planarizing zone on the table and to remove a 
worn portion of the planarizing surface from an opposite side of the planarizing zone; 
and 

an optical pass-through system in the planarizing medium, the optical 
pass-through system having a plurality of view sites extending along a length of the 
planarizing medium in a direction generally parallel to the pad travel path, each view 
site providing an optically transmissive path through the pad. 


2. The polishing pad of claim I, further comprising: 
an optically transmissive backing sheet having a top surface and a under 
surface, the planarizing medii m being disposed on the top surface; 

a backing pad a tached to the under surface of the backing sheet; and 
wherein the optical pass-through system comprises at least one opening 
in the planarizing medium alignable with the illumination site on the table and at least 
one orifice in the backing oad at least partially aligned with the opening in the 
planarizing medium. 


3. The poli 


under surface, the planarizing 


shing pad of claim 1, further comprising: 


an optically trinsmissive backing sheet having a top surface and an 


medium being disposed on the top surface; 


a backing pad attached to the under surface of the backing sheet; and 
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wherein the optical pass-through system comprises an elongated slot 
extending through the planarizing medium along the length of the planarizing medium 
in the direction generally parallel to the pad travel path and alignable with the 
illumination site to divide the planarizing medium into a first section and a second 
section, and the optical pass-through system further comprises a plurality of openings 
through the backing pad and arranged /in a line aligned with the elongated slot through 
the planarizing medium. j 


1=3 f 


4. The polishing pad of claim 1, further comprising: 

an optically transmissive backing sheet having a top surface and an 
under surface, the planarizing medium being disposed on the top surface; 

a backing pad attached to the under surface of the backing sheet; and 
wherein the optical pass-through system comprises a first elongated slot 
extending through the planarizing inedium along the length of the planarizing medium 
in the direction generally parallel to the pad travel path and alignable with the 
illumination site to divide the planarizing medium into a first section and a second 
section, and the optical pass-throilgh system further comprises a second elongated slot 
through the backing pad and |ligned with the first elongated slot through the 
planarizing medium. 

5. The polishing pad of claim 1, further comprising: 
an optically transmissive backing sheet having a top surface, an under 

surface, and a flat-topped ridge extending in the direction generally parallel to the pad 
travel path and alignable with the illumination site; 

a backing pad attached to the under surface of the backing sheet; 

wherein the planarizing medium comprises a first section of abrasive 
material disposed on the top surface of the backing sheet on one side of the ridge and a 
second section of abrasive material disposed on the top surface of the backing sheet on 
the other side of the ridge; and 
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wherein the optical p^ss-through system comprises a first elongated slot 
extending through the planarizing medium between the first and second sections of 
abrasive material, the ridge beiAg positioned in the elongated slot, and the optical 
pass-through system further comprises a second elongated slot through the backing 
pad and aligned with the first elongated slot through the planarizing medium. 

6. The pol/shing pad of claim 1 wherein the optical pass-through 
system comprises an elongated slot through the planarizing medium that extends along 
the length of the planarizidg medium in the direction generally parallel to the pad 
travel path, the slot dividing the planarizing medium into a first section and a second 
section. 


7. 7h<t polishing pad of claim 1 wherein the optical pass-through 
system comprises a plurality of holes through the planarizing medium arranged in a 
line along the length if the planarizing medium in the direction generally parallel to 
the pad travel path, dach hole being separately alignable with the illumination site 
according to the portion of the pad over the illumination site. 


8. 

transmissive backing 
medium being dispc 
optical pass-through 


he polishing pad of claim 1, further comprising an optically 
sheet having a top surface and an under surface, the planarizing 
sed on the top surface of the backing sheet, and wherein the 
system comprises an elongated slot through the planarizing 


generally parallel to 
a first section and a s 


medium that extends along the length of the planarizing medium in the direction 


he pad travel path, the slot dividing the planarizing medium into 
cond section. 


9. Tme polishing pad of claim I, further comprising an optically 
transmissive backing sheet having a top surface and an under surface, the planarizing 
medium being disposed on the top surface of the backing sheet, and wherein the 
optical pass-through system comprises a plurality of holes through the planarizing 
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medium arranged in a line along the length of the planarizing medium in the direction 
generally parallel to the pad navel path, each hole defining a separate view site. 


Of 

m 


10. The polishing pad of claim 1, further comprising a backing pad 
having a top surface and an under surface, the planarizing medium being disposed on 
the top surface of the backing pad, wherein the optical pass-through system comprises 
a first elongated slot through the planarizing medium that extends along the length of 
the planarizing medium in the direction generally parallel to the pad travel path to 
divide the planarizing mediuny into a first section and a second section, and the optical 
pass-through system further /comprises a second elongated slot through the backing 
pad aligned with the first sloit through the planarizing medium. 

11. The polishing pad of claim 1, further comprising a backing pad 
having a top surface and an under surface, the planarizing medium being disposed on 
the top surface of the backing pad, wherein the optical pass-through system comprises 
a first plurality of holes though the planarizing medium arranged in a line along the 
length of the planarizing nedium in the direction generally parallel to the pad travel 
path, and the optical pass-through system further comprises a second plurality of holes 
in which each hole of the second plurality of holes is aligned with a corresponding 
hole of the first plurality of holes. 

12. The polishing pad of claim 1, further comprising an optically 
transmissive backing sheet having a top surface and an under surface, and wherein the 
planarizing medium is an abrasive layer having a resin and abrasive particles 
distributed in the resin, die planarizing medium being disposed on the top surface of 
the backing sheet. 


13. The riolishing pad of claim 12 wherein the optical pass-through 
system comprises an elongated slot through the planarizing medium that extends along 
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the length of the planarizing medium/in the direction generally parallel to the pad 
travel path to divide the planarizing reiedium into a first section and a second section. 

14. The polishing/pad of claim 12 wherein the optical pass-through 
system comprises a plurality of holes through the planarizing medium arranged in a 
line along the length of the planarizing medium in the direction generally parallel to 
the pad travel path, each hole^ being alignable with the illumination site as the pad 
incrementally moves over the iable. 


15. A polishing pad for chemical-mechanical planarization of 
microelectronic-device substrate assemblies, comprising: 

an optically ^transmissive backing sheet having a top surface and an 
under surface; 

a backing pkd attached to the under surface of the backing sheet, the 
backing pad having at least one viewing port; and 

a planarizing medium disposed on the top surface of the backing sheet, 
the planarizing medium laving at least one viewing port at least partially aligned with 
the viewing port in the backing pad. 


16. Thi polishing pad of claim 15 wherein: 

the at least one viewing port in the planarizing medium comprises a first 
elongated slot through the planarizing medium that extends in a direction generally 


parallel to the pad travt 
dividing the planarizing! 


path along a length of the planarizing medium, the first slot 
medium into a first section and a second section; and 
the at leak one viewing port in the backing pad comprises a second 
elongated slot through the backing pad that extends in the direction generally parallel 
to the pad travel path in alignment with the first slot. 


18 


17. The polishing pad of/claim 15 wherein: 

the at least one viewing /port in the planarizing medium comprises an 
elongated slot through the planarizing medium that extends in a direction generally 
parallel to the pad travel path aloi/g a length of the planarizing medium, the slot 
dividing the planarizing medium into a first section and a second section; and 

the at least one viewing port in the backing pad comprises a plurality of 
orifices in alignment with the sic 


18. The polishing pad of claim 15 wherein: 

the at least one viewing port in the planarizing medium comprises a 
plurality of holes through the planarizing medium, the holes being arranged in a line 
that extends in a direction generally parallel to the pad travel path along a length of the 
planarizing medium; and 

the at least cine viewing port in the backing pad comprises a slot through 
the backing pad that extends in the direction generally parallel to the pad travel path in 
alignment with the plurality of holes. 


19. The 
the at least 
plurality of holes throuj; 
that extends in a direction 
planarizing medium; an* 
the at least 


corresponding hole thro 


polishing pad of claim 15 wherein: 

one viewing port in the planarizing medium comprises a 
h the planarizing medium, the holes being arranged in a line 
generally parallel to the pad travel path along a length of the 


one viewing port in the backing pad comprises a plurality of 
orifices through the bac dng pad, each orifice in the backing pad being aligned with a 


igh the planarizing medium. 


20. A riolishing pad for chemical-mechanical planarization of 
microelectronic-device substrate assemblies, comprising: 

an optically \transmissive backing sheet having a top surface and an 
under surface; and 
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a planarizing medium disposed on the top surface of the backing sheet, 
the planarizing medium having at least on£ viewing port configured to be aligned with 
the illumination site in the table. 


2 1 . The polishing j/ad of claim 20 wherein the viewing port in the 
planarizing medium comprises an elongated slot through the planarizing medium that 
extends in a direction generally parallel to the pad travel path along a length of the 
planarizing medium, the slot dividing the planarizing medium into a first section and a 
second section. 


22. The polishing pad of claim 20 wherein: 

the viewing pory in the planarizing medium comprises an elongated slot 
through the planarizing medium that extends in a direction generally parallel to the 
pad travel path along a lertgth of the planarizing medium, the slot dividing the 
planarizing medium into a first section and a second section; and 


the backing s 
surface and positioned in the 


heet includes a flat-top ridge projecting from the top 
slot. 


23. 


planarizing medium compris 


The polishing pad of claim 20 wherein the viewing port in the 


the holes being arranged in 
pad travel path along a lengt 


a line that extends in a direction generally parallel to the 
i of the planarizing medium. 


es a plurality of holes through the planarizing medium, 


24. The polishing pad of claim 20, further comprising: 
a backing pad (attached to the under surface of the backing sheet, the 
backing pad having a slot flhrough the backing pad that extends in the direction 
generally parallel to the pad gravel path in alignment with the viewing port in the 
planarizing medium. 
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25. A planarizing machine for mechanical or chemical-mechanical 
planarization of microelectronic-device substrate assemblies, comprising: 

a table including a support surface having a first dimension extending 
along a pad travel path, a second aimension transverse to the first dimension and a 
planarizing at zone at least within tb(e first and second dimensions; 

a light source under tp the table at an illumination site from which a light 
beam can emanate from the support surface of the table; 

a polishing pad moyeably coupled to the support surface of the table, the 
pad including a planarizing medium and an optical pass-through system, wherein the 
planarizing medium includes a /planarizing surface configured to engage a substrate 
assembly and a backside to face towards the table, and wherein the optical pass- 
through system includes a plurality of view sites along a length of the pad in a 
direction generally parallel to tne pad travel path, each view site providing an optically 
transmissive path through the pad; 

a pad advancing mechanism engaged with the pad, the advancing 
mechanism being configured 10 move the pad over the table along the pad travel path 
to place a fresh portion of the planarizing surface at one side of a planarizing zone on 
the table and to remove a worn portion of the planarizing surface from an opposite 
side of the planarizing zone; /and 

a carrier assembly having a head for holding a substrate assembly and a 
drive assembly connected to the head to move the substrate assembly with respect to 
the polishing pad. 

26. The polishing pad of claim 25, further comprising: 

an optically transmissive backing sheet having a top surface and a under 
surface, the planarizing medium being disposed on the top surface; 

a backing padlattached to the under surface of the backing sheet; and 
wherein the optical pass-through system comprises at least one opening 
in the planarizing medium alWnable with the illumination site on the table and at least 
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one orifice in the backing pad 
plan arizing medium. 


least partially aligned with the opening in the 


27. The polishiAg pad of claim 25, further comprising: 
an optically tranimissive backing sheet having a top surface and an 
under surface, the planarizing medium being disposed on the top surface; 

a backing pad attached to the under surface of the backing sheet; and 
wherein the optical pass-through system comprises an elongated slot 
extending through the plana/izing medium along the length of the planarizing medium 
in the direction generally /parallel to the pad travel path and alignable with the 
illumination site to divide /the planarizing medium into a first section and a second 
section, and the optical pais-through system further comprises a plurality of openings 
through the backing pad aid arranged in a line aligned with the elongated slot through 
the planarizing medium. 


28. The bolishing pad of claim 25, further comprising: 
an optically transmissive backing sheet having a top surface and an 
under surface, the planamzing medium being disposed on the top surface; 

a backing ?ad attached to the under surface of the backing sheet; and 
wherein ti e optical pass-through system comprises a first elongated slot 
extending through the planarizing medium along the length of the planarizing medium 
in the direction generally parallel to the pad travel path and alignable with the 
illumination site to div.de the planarizing medium into a first section and a second 
section, and the optical pass-through system further comprises a second elongated slot 
through the backing pad and aligned with the first elongated slot through the 
planarizing medium. 


29. The polishing pad of claim 25, further comprising: 

an optically transmissive' backing sheet having a top surface, an under 
surface, and a flat-topped ridge extending in the direction generally parallel to the pad 
travel path and alignable with the illumination site; 

a backing pad attached to the under surface of the backing sheet; 

wherein the planarizing medium comprises a first section of abrasive 
material disposed on the top surfafce of the backing sheet on one side of the ridge and a 
second section of abrasive material disposed on the top surface of the backing sheet on 
the other side of the ridge; and 

wherein the optical pass-through system comprises a first elongated slot 
extending through the planarizing medium between the first and second sections of 
abrasive material, the ridge being positioned in the elongated slot, and the optical 
pass-through system further fomprises a second elongated slot through the backing 


pad and aligned with the first 


30. The pol 


elongated slot through the planarizing medium. 


shing pad of claim 25 wherein the optical pass-through 
system comprises an elongatid slot through the planarizing medium that extends along 
the length of the planarizing medium in the direction generally parallel to the pad 
travel path, the slot dividing the planarizing medium into a first section and a second 
section. 


31. The polishing pad of claim 25 wherein the optical pass-through 
system comprises a plurality of holes through the planarizing medium arranged in a 
line along the length of the planarizing medium in the direction generally parallel to 
the pad travel path, each /hole being separately alignable with the illumination site 
according to the portion oi the pad over the illumination site. 


32. The polishing pad of claim 25, further comprising an optically 
transmissive backing sheefi having a top surface and an under surface, the planarizing 
medium being disposed on the top surface of the backing sheet, and wherein the 


/ 

optical pass-through system comprises,' an elongated slot through the planarizing 
medium that extends along the length of the planarizing medium in the direction 
generally parallel to the pad travel oath, the slot dividing the planarizing medium into 
a first section and a second section/ 

33. The polishihg pad of claim 25, further comprising an optically 
transmissive backing sheet having a top surface and an under surface, the planarizing 
medium being disposed on the top surface of the backing sheet, and wherein the 
optical pass-through system /comprises a plurality of holes through the planarizing 
medium arranged in a line along the length of the planarizing medium in the direction 
generally parallel to the pad travel path, each hole defining a separate view site. 

34. The polishing pad of claim 25, further comprising a backing pad 
having a top surface and /an under surface, the planarizing medium being disposed on 
the top surface of the backing pad, wherein the optical pass-through system comprises 
a first elongated slot through the planarizing medium that extends along the length of 
the planarizing medium in the direction generally parallel to the pad travel path to 
divide the planarizing medium into a first section and a second section, and the pass- 
through system furtheij comprises a second elongated slot through the backing pad 
aligned with the first slot through the planarizing medium. 

35. The polishing pad of claim 17, further comprising a backing pad 
having a top surface and an under surface, the planarizing medium being disposed on 
the top surface of the backing pad, wherein the optical pass-through system comprises 
a first plurality of holes through the planarizing medium arranged in a line along the 
length of the planariziitg medium in the direction generally parallel to the pad travel 
path, and the optical pais-through system further comprises a second plurality of holes 
in which each hole of the second plurality of holes is aligned with a corresponding 
hole of the first plurality of holes. 


• 
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36. The polishing pad of claim 25, further comprising an optically 
transmissive backing sheet having a top surface and an under surface, and wherein the 
planarizing medium is an abrasive layer having a resin and abrasive particles 
distributed in the resin, the planai/zing medium being disposed on the top surface of 
the backing sheet. 

37. The polishing pad of claim 36 wherein the optical pass-through 
system comprises an elongated slot through the planarizing medium and extending 
along the length of the planarifeing medium in the direction generally parallel to the 
pad travel path to divide the /planarizing medium into a first section and a second 
section. 


38. The polishing pad of claim 36 wherein the optical pass-through 
system comprises a plurality of holes through the planarizing medium arranged in a 

planarizing medium in the direction generally parallel to 
liole being alignable with the illumination site as the pad 


line along the length of the 
the pad travel path, each 


incrementally moves over t le table 


planarization of microelectt 
a table inclu 
along a pad travel path, a 
planarizing at zone at least 


39. A plaiarizing machine for mechanical or chemical-mechanical 


onic-device substrate assemblies, comprising: 
ding a support surface having a first dimension extending 
second dimension transverse to the first dimension and a 
within the first and second dimensions; 
a light sourct attached to the table at an illumination site from which a 
light beam can emanate from the support surface of the table; 

a polishing pad moveably coupled to the support surface of the table, the 
pad including an optically transmissive backing sheet having an under surface facing 
the table and a top surface, Ithe pad also including a planarizing medium disposed on 
the top surface of the backing sheet, and the planarizing medium having at least one 
opening configured to be aligned with the illumination site in the table; 


» # 
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a pad advancing mechanism engaged with the pad, the advancing 
mechanism configured to move the ptod over the table along the pad travel path to 
place a fresh portion of the planarizing surface at one end of a planarizing zone on the 
table and to remove a worn portion of the planarizing surface from an opposite end of 
the planarizing zone; and 

a carrier assembly having a head for holding a substrate assembly and a 
drive assembly connected to me head to move the substrate assembly with respect to 
the polishing pad. 

-40: A method of cndpointing m ec hanical orphemical-mcchantcah 

planarization processing of microelectronic-device substrate^semblies, comprising: 

initially passing a light beam from an ilhafunation site in a table through 
a first optically transmissive view site in a pptfshing pad to at least periodically 
impinge a first substrate assembly with tlip^Iight beam and optically sense a surface 
condition of the first substrate assemj 

advancing the polling pad relative to the table and the illumination site 
after planarizing the firspstibstrate assembly; and 

subsequently passing a light beam from the illumination site in the table 
through a seex5nd optically transmissive view site in the polishing pad to at least 
periodjptfrfy impinge a second substrate assembly with the light beam and optically 
fa ce cond ifcion-of-the sec ond subs tr ate ass e mbly. 


Fhe-method-of^claim-4G-wherein: 


the polishing pad comprises a planarizing^medium having an elongated 
slot that extends in a direction generally parallel to ths-pad travel path; 

initially passing the ligfht be^^through the first view site comprises 
passing the light beam through a firstr^rea^jF the elongated slot; and 

subseqi^tlj^as^ beam through the second view site 

comprises passingthe light beam through a second area of the elongated slot spaced 
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42: The'ii^thod^f^ctarm-^wherein^- 



the polishing pad comprises a planarizing medium having a plurality of 
openings arranged in a line that extends in a directiprTgenerally parallel to the pad 
travel path; 

initially passing the J^t^oeam through the first view site comprises 
passing the light beam through-amsrakcrete opening in the planarizing medium; and 
subsequently" pa^ing-'-ffie light beam through the second view site 
comprise^ptfssing the light beam through a second discrete opening in the planarizing 
-spaeedr^part-frem-th^fi^st^penmg. 

43: A — melhud — ftn — phmarizing microeteutronic-device substrate^ 

assemblies, comprising: 

removing material from a first substrate assembly by pressing the first 
substrate assembly against a planarizing surface of a polishing pad and moving the 
first substrate assembly with respect to the polishing pad; 

initially passing a light beam from ^an^illumination site in the table 
through an optically transmissive view site in the^polishing pad to at least periodically 
impinge the first substrate assembly with the^light beam and optically sense a surface 
condition of the first substrate ass^bly^until the sensed surface condition indicates 
that the first substrate assembly has reached a desired endpoint; 

advancing the^polishing pad relative to the table and the illumination site 
after planarizing the first substrate assembly; 

remo\ong material from a second substrate assembly by pressing the 
second substrate^assembly against the planarizing surface of the polishing pad and 
moving the/second substrate assembly with respect to the polishing pad; and 

/ subsequently passing a light beam from the illumination site in the table 

2<igh another optically transmissive view site in the polishing pad to at least 
edieallyam p in ge the -s^Gen^-subsfrate-asse mbly with th e~K ght b e am and opticall y- 
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3ense~a-Sttrfaee--CQ ndition o f-the-seee n d s ubstrat e-asse mb l y - u nt il the-sensed-sttrfaee- 
sen di t i on indicat c s -that th e s ec o nd subst^^a^a^^mbl^has-i^aohed-^desrred c ndp oint. 



44" ThenTTethad~of-cterm^->wherein^ 

the polishing pad comprises a planarizing medium having an eloi 
slot that extends in a direction generally parallel to the pad travel path; 

initially passing the light beam through the first view/Site comprises 
passing the light beam through a first area of the elongated slot; anc 

subsequently passing the light beam through/me second view site 
comprises passing the light beam^hrough a secc^X r ea^ the elongated slot spaced 
apart from the first area. 


45. The method of claim 


^S^wlierein: 


the polishing pad comprises a planarizing medium having a plurality of 
openings arranged in a line that extends in a^if'ection generally parallel to the pad 
travel path; 

initially^passing the light beam through the first view site comprises 
passing the ligtxrbeam through a first discrete opening in the planarizing medium; and 
/ subsequently passing the light beam through the second view site 
compj^es passing the light beam through a second discrete opening in the planarizing 
jn^AiuiiLS paced -apaO^mmaheJii^t^pjeuiiig-. 


